Background
Introduction
HIV infection remains a major public health issue worldwide, with gay, bisexual and other men who have sex with men (GBM) disproportionately affected [1] . Globally, it is estimated 35 million people are living with HIV infection and there were 1.6 million AIDS-related deaths in 2012 [2] . In recent years, risk behaviours and the number of new HIV diagnoses reported among GBM have been increasing [3] [4] [5] [6] [7] . Clinical guidelines recommend at least annual HIV testing for all sexually active GBM and more frequent testing 3-6 monthly for higher risk men [8, 9] . However, it is estimated that 10-20% of Australian HIV-infected GBM are unaware of their status and men are not testing for HIV as frequently as recommended [10] [11] [12] .
HIV testing is a key prevention strategy and earlier identification of HIV infection through more frequent testing and timely initiation of antiretroviral therapy may have both individual and wider community benefits [13] [14] [15] [16] . While there is a need for increased uptake and frequency of HIV testing among GBM, testing at the recommended frequency for men at high risk of HIV may involve many clinic attendances and interactions [17, 18] . Conventional HIV testing (CHT) involves venipuncture blood specimen collection at a clinic, laboratory-based testing and result delivery (typically one week later) during a second clinic visit or telephone consultation [19] . Commonly reported barriers to conventional testing among GBM include inconvenience, finding the time to test and having to return for results [19, 20] . Rapid HIV testing (RHT) at the point-of-care typically involves finger-prick blood or oral fluid specimen collection with results provided during the same visit. For the great majority with non-reactive RHT results, this may make testing more convenient. Adopting RHT may therefore reduce barriers to and increase the acceptability of testing, facilitating more frequent testing in highrisk populations [21, 22] .
Evaluations of RHT have demonstrated high acceptability among GBM and other patients, with RHT preferred to CHT [23] [24] [25] . RHT has successfully reached high-risk populations in community and clinical settings, including patients never previously tested [26, 27] . Patients prefer receiving their results quickly and would recommend RHT to their peers [24, 27] . However, some patients express concern regarding the reliability of RHT and their clinic visit being prolonged [28] . Since these evaluations of RHT acceptability were conducted using HIV antibody only rapid tests, fourth generation rapid testing that incorporates both HIV antibody and antigen components has become available. The Determine HIV Combo (Alere, Chiba, Japan) was the first-ever fourth generation rapid test and it was licensed for point-of-care use in Australia in 2012, following government policy changes in 2011. One Australian study has found that GBM prefer RHT to CHT and find waiting one week for test results anxiety-provoking [29] . However, there are no local published data on the characteristics of clinic-based GBM who prefer RHT to CHT or the acceptability of different components of the RHT process (which may affect repeat testing). Understanding these elements is important as RHT availability and uptake increase across Australia.
We assessed the acceptability of the RHT process among GBM patients and factors associated with preferring RHT over CHT after implementation of RHT using the Alere Determine HIV Combo assay in Sydney sexual health clinics.
Methods Setting
The Sydney Rapid HIV Test Study was conducted in four free-to-access publicly funded sexual health clinics with high caseloads of GBM: two in central and two in suburban Sydney. The study aimed to assess rapid test performance, the acceptability of RHT to patients and providers and the barriers to HIV testing among GBM. Rapid test performance was compared with the standard of care laboratory serology assays used in this setting and barriers to testing and patient and staff acceptability were assessed via surveys. The performance and provider acceptability data and methodology have previously been published [30, 31] . Among GBM surveyed in New South Wales in 2013, 45% of men who had ever tested for HIV reported that their most recent test was at a public sexual health clinic [32] .
Ethical statement
The study was approved by the Human Research Ethics Committees of St Vincent's Hospital, Darlinghurst and University of New South Wales (UNSW), Sydney. Clinicians obtained informed written consent from patients prior to RHT.
Study population
Men were eligible for RHT if they were aged 18 years or more, reported sexual contact with another man and requested HIV testing during their visit. GBM were the target population for the study as they account for 85% of new HIV diagnoses in Australia and are the local population with highest HIV prevalence and risk of incident infection [4, 33] . Patients known to be HIV-infected were excluded.
Recruitment
GBM were identified during triage and offered RHT during consultations if they requested HIV testing. The number of eligible GBM that declined RHT or were not enrolled (as they were not offered RHT) was recorded and these patients received CHT.
coordinators supervised and provided support to clinic staff during the course of the study to ensure study procedures were observed.
Process for rapid testing
Pre-test discussion included the limitations of RHT; including the longer window period (compared with the laboratory fourth generation HIV immunoassays that were standard of care at the clinic sites) and the possibility of false test results. Patients were advised that all RHT results required confirmation by conventional laboratory serology as the rapid test used during the survey period was not yet licensed by the Therapeutic Goods Administration (it was licensed in December 2012). Venipuncture was also necessary as the GBM participants required serology testing for syphilis (and viral hepatitis where appropriate). Clinicians collected finger-prick specimens for RHT and venipuncture blood specimens for serology; swabs and urine specimens for sexually transmitted infection (STI) testing were collected either by the patient or the clinician. Finger-prick blood specimens were applied to the Determine HIV Combo assay and results were read after 20 minutes as per manufacturer package insert instructions [34] . The test kit was moved out of sight of the patient during incubation. Patients received their RHT results during their visit from the clinician (with counselling support provided for patients receiving a reactive result) and they received their CHT and STI testing results (typically one week later) either by telephone or in person at follow-up visits.
Patient acceptability survey
From October 2011 to August 2012, all GBM participants were invited to self-complete acceptability questionnaires during the clinic visits where they received RHT. Men could participate in the survey once only and no promotion of RHT occurred during the survey period, either externally to the GBM community or internally within the clinic sites. The survey was focus tested among GBM patients during its development. Some questions were adapted from behavioural surveillance questionnaires [35] and questions regarding patient attitudes and satisfaction used five-point Likert scales (with responses ranging from strongly agree to strongly disagree) (S1 Questionnaire). Part 1 assessed patient demographics, sexual risk behaviour, previous HIV testing patterns, reasons for and barriers to HIV testing, and patient perception of the reliability of RHT. Part 2 of the survey was completed after patients received their rapid test result, but was not completed if the result was reactive as the patient's well-being took priority. Part 2 assessed patient experience of RHT in terms of the duration of their clinic visit, the level of stress and anxiety, and the comfort of specimen collection; comparing that with their experience of CHT (in those men that had tested for HIV previously). It also assessed their satisfaction with components of the RHT process, their willingness to pay for RHT and whether they would prefer RHT over CHT next time they tested for HIV (if RHT was available).
Statistical analysis
Descriptive statistics were used to report responses given by all participants to part 1 survey questions, excluding patients with missing surveys or missing rapid test results. The age of eligible men who were and were not enrolled was compared with the Mann-Whitney test. Chisquared tests were used to compare men aged less than 30 years with those aged 30 or more regarding the proportion of men reporting ever testing for HIV and the proportion of men reporting concern about the reliability of RHT. Analyses of part 2 survey questions excluded patients with reactive rapid tests and those who did not complete part 2. Logistic regression was used for bivariate analyses to assess associations between individual patient characteristics (including those that can be used to identify high-risk patient populations) and preferring RHT when testing for HIV next time. On bivariate analysis, if a variable category had a probability value of less than 0.05, that variable was entered into the multivariate analysis (block entry method). Missing data were included to maintain power in the analysis and if the proportion of missing data for variables was greater than 2%, missing data were re-coded into their own category (but not the reference category). P-values of less than 0.05 in the multivariate analysis were considered significant. Analysis was also conducted with missing data excluded and with never testers excluded to check for any variation in the outcomes. Analyses were performed using Stata (Release 12, StataCorp LP, College Station, Texas) (S1 Dataset).
Results
Patients that were not enrolled or were excluded from analysis Of 1345 eligible GBM patients at the four sites, 1109 (82.5%) were enrolled, 161 (12.0%) declined, and 75 (5.6%) were not enrolled (Fig 1) . Among those for whom a reason was recorded, the main reason for patients declining enrolment was patient time constraints (52.0%) and the main reason for patients not being enrolled was clinician time constraints (62.1%). Of 1109 enrolled patients, 1093 (98.6%) were included in the part 1 survey analysis (16 patients were excluded because their survey or rapid test results were missing) and 1061 (95.7%) were included in the part 2 survey analysis (32 patients were excluded because they had reactive rapid tests or had only completed part 1 of the survey). The median age of enrolled men did not differ from those who declined and/or were not enrolled (30 versus 31 years; p = 0.12).
Participant characteristics
Of 1093 participants, 87.9% were gay-identified, while 10.7% identified as bisexual and 1.1% as heterosexual. Ever testing for HIV was reported by 89.9% of these men and 67.3% reported testing for HIV in the past year. Men aged 18-29 years were less likely to have ever tested than men aged 30 years or more (85.0% versus 94.1%; χ 2 = 24.3, p<0.01). Regarding usual testing frequency, 54.6% of men were testing at least twice yearly and 23.9% annually (Table 1) . Having sex with casual male partners only in the last 6 months was reported by 36.5% of participants, while 21.1% reported regular male partners only and 32.5% reported both casual and regular male partners. Of those with regular male partners, 32.0% reported their partner's HIV status was positive or unknown. Of those who reported anal sex with casual male partners, 39.9% reported unprotected anal sex with those partners in the last six months. Having more than 10 male sexual partners in the last six months was reported by 28.3% of participants. Among 234 men who reported testing for HIV less than annually or who had never tested, 17.8% had more than 10 male sexual partners in the last six months and 32.6% reported unprotected anal sex with casual male partners.
Acceptability of rapid testing prior to test result
Prior to receiving RHT results, 66.5% of participants reported they would test more often if RHT was available (Table 1) . Preferring sexual health clinic sites for RHT was reported by 74.8%, while 12.6% indicated they would prefer rapid testing at home. Being concerned about the reliability or accuracy of RHT was reported by 21.5% of participants, while 56.9% were not concerned and 21.6% didn't know. Men aged 18-29 years were more likely to be concerned about the reliability of rapid testing than men aged 30 years or more (27.1% versus 16.9%; χ 2 = 16.7, p<0.01).
Acceptability after rapid testing result
Among participants who had previously tested for HIV, 63.1% perceived their RHT clinic visit as being the same length or shorter than their previous visits and 59.4% reported there was less stress and anxiety with RHT (Table 2) . When asked to compare the comfort of lancet puncture for finger-prick specimen collection for RHT to venipuncture for CHT, 60.7% of participants found the former more comfortable. There was overwhelming patient satisfaction regarding components of the RHT process and RHT overall: 97.6% were satisfied with pre-testdiscussion for RHT, 98.6% with RHT result delivery for 98.6% with RHT overall. Also, 93.4% of patients said they would recommend RHT to others. Preferring RHT to CHT when testing for HIV next time was reported by 78.8% of participants and 50.3% of participants were prepared to pay for RHT (if not government funded). (Table 3 ). However, men who expressed concern about the reliability of RHT were less than half as likely to prefer RHT next time (AOR 0.44, p<0.01). Multivariate analysis conducted with missing data excluded and with never testers excluded produced the same results in terms of these variable categories being independently associated with preferring RHT next time; except that reporting you would test more often if RHT was available (p = 0.08) and finding finger-prick specimen collection more comfortable than venipuncture (p = 0.05) were no longer significant with missing data excluded.
Discussion
We have found a high degree of acceptance of and satisfaction with the components of the RHT process and with RHT overall among GBM patients after implementation of RHT in public sexual health clinics in Sydney. Most men found RHT less stressful and more comfortable than CHT and nearly all men were satisfied with pre-test discussion, result delivery and the RHT process overall. Most men indicated they would prefer RHT over CHT for their next HIV test and this preference was stronger in men who found RHT more convenient, more comfortable and less stressful than CHT. Men were less likely to prefer RHT next time if they were concerned about the reliability and accuracy of RHT. The greater preference for RHT next time in men aged 35-44 years may be related to their greater testing experience and lesser concern about the reliability of RHT compared with younger men. The fourth generation Determine HIV Combo rapid test used in our study was designed to increase sensitivity in acute HIV infection by detecting HIV antigen. Though evaluations using fingerprick blood specimens at the point-of-care have not reproduced the sensitivity reported for the assay's antigen component in laboratory studies, patient participants would not have been aware of the performance data for the assay in our study as it was not reported until after the patient acceptability survey was completed [30, [36] [37] [38] . The high satisfaction with and strong preference for RHT next time suggests RHT makes the testing process more convenient and may encourage greater uptake of HIV testing and repeat testing. In online and community-based surveys, GBM report that they would test more frequently for HIV if testing was more convenient and there was rapid provision of results [22, 39] . Though a recent randomised controlled trial of RHT in clinic-based GBM showed that among those randomised to RHT there was greater initial uptake of HIV testing compared with the conventional testing arm, this increase was not sustained over the two-year trial period [29] . Whether the provision of RHT delivers sustained increases in testing frequency among Australian GBM may require further research involving a range of settings and testing modalities.
Our findings also suggest there are aspects of the process that could be improved to increase acceptability. Over a third (37%) of participants found their clinic visit had been prolonged by RHT. Our study involved written consent, completion of a survey and it used a 20-minute incubation [22, 24] ; hence, tests with shorter incubation times of 10 minutes or less may be important to consider in future RHT programs and may allow easier integration of RHT into screening consultations [31] . Though other studies have also reported patient concern about the reliability of RHT and that patient preference for RHT was conditional on its performance being similar to that of CHT [28, 40] , these studies did not assess how that influenced the preference for RHT next time via multivariate analysis. Our study sample reported high levels of risk behaviours for HIV acquisition, such as high numbers of male sexual partners, having a regular male partner of positive or unknown HIVstatus, and having anal sex without condoms with casual male partners. While it is encouraging that half of participants reported testing twice yearly or more often, it is a concern that a fifth were either testing less than annually or had never tested. Some of these infrequent and never testers reported high-risk behaviour, which has also been demonstrated among GBM in primary care [10] . Testing models incorporating RHT may be attractive to GBM not previously tested for HIV given commonly reported barriers to testing in these men such as inconvenience and not having time to test [19, 20] . RHT and home self-testing may be adjuncts to CHT for some GBM, who may test more frequently for HIV if they can access testing in settings and in ways that suit them [18, 22, 41, 42] . Home self-testing is now legal in Australia, but as the Therapeutic Goods Administration has not yet licensed a rapid test for home use, some GBM are accessing home testing by purchasing testing kits online [43] .
The main strengths of our study were the use of a fourth generation rapid HIV test in a large sample of high-risk GBM, the high participation rate, and the survey which assessed an extended range of patient characteristics and components of the testing process. Our study reflected real world implementation of RHT in a clinical setting and the procedures used at the sites for risk assessment and screening among GBM in the study were those that already existed, except for the addition of a brief consent for rapid testing. All staff involved received the same training regarding study procedures and performance of RHT. The procedure for performing RHT in this study was that recommended by the manufacturer, so we would not expect that to differ from how it is conducted in other settings.
Our evaluation also had some potential limitations. Our findings in clinic-based men may not be generalisable to all GBM, as online surveys have shown higher preferences for homebased rapid testing than that reported in our study [18, 41] . We conducted RHT using the Determine HIV Combo assay, but acceptability may vary if a shorter incubation test or an oral fluid test were used. Though our questionnaire was not previously validated, it was developed with expert input from social science researchers and was focus tested with GBM at the clinic sites prior to the study. Our study assessed patient acceptability of RHT in the context of a research study, while acceptability in day-to-day clinical practice may be greater in the absence of study activities and documentation. Though they represent a small proportion of eligible men, the views of those who declined RHT or were not enrolled by clinic staff on RHT acceptability are unknown (as is the effect their views would have on the outcomes). Also, patient satisfaction in our study may have been influenced by having just received a non-reactive test result. We did not assess post-result acceptability in men with reactive tests as providing them with support was our priority, but when acceptability has been assessed in patients with reactive tests they report satisfaction with their choice of test and they would choose the same test again [25, 26] .
Conclusion
We have shown high acceptance of and satisfaction with RHT among high-risk GBM patients after its implementation in Sydney sexual health clinics. Prior to their RHT result, two thirds of men reported they would test more often if RHT was available. Post-test result, satisfaction with the process of clinic-based RHT was overwhelming and most men preferred RHT to CHT for their next HIV test. These findings may inform planning for further roll-out of RHT in clinical services to facilitate more frequent testing and earlier HIV diagnosis among GBM patients. 
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